Abstract In previous studies, the efficiency of the Half-Sweep Multigrid (HSMG) method has been shown to be very fast as compared with the standard multigrid method. This is due to its ability to reduce computational complexity of the standard method. In this paper, the primary goal is to propose the Half-Sweep Algebraic Multigrid (HSAMG) method using the HSCN finite difference scheme for solving two-dimensional diffusion equations. The formulation of the HSAMG scheme is derived by borrowing the concept of the HSMG method. Results on some numerical experiments conducted show that the HSAMG method is superior to the standard algebraic method.
Introduction
Recently the concept of the Half-Sweep Multigrid (HSMG) method has been inspired by Othman and Abdullah [19] for solving two-dimensional Poisson equations by using the rotated finite difference approximation equation. Actually the concept of this method has been developed by applying the concept of half-sweep iterative method [1] . Consequently, both methods have low computational complexity compared to the full-sweep methods. Furthermore Othman et al. [20] has proposed this method to be performed on the shared memory multiprocessors and Ali et al. [2] has also extended this concept of HSMG by introducing the Nine-Point HSMG method by using the rotated * The author is also a associate researcher at the Lab of Computational Science and Informatics, Institute of Mathematical Research, University Putra Malaysia.
nine-point finite difference scheme. All these HSMG methods, however, still use the geometric approach. Therefore the standard multigrid and the HSMG methods can be also considered as the Full-Sweep Geometric Multigrid (FS-GMG) and the Half-Sweep Geometric Multigrid (HSGMG) methods respectively. This means that both GMG schemes will need to know the position of all grid points at the finer and coarser grids before implementing one GMG cycle.
Apart from this approach, the Algebraic Multigrid (AMG) method, which is not geometric oriented, has been also discussed by Brandt [5] , and Chang et al. [8] . Nevertheless, this AMG method is still categorized as the Full-Sweep Algebraic Multigrid (FSAMG) method. In order to reduce the computational complexity for each linear system involved in implementing one AMG cycle, the concept of the half-sweep iterative method is applied onto the AMG method. Here, we introduce a new AMG algorithm called the Half-Sweep Algebraic Multigrid (HSAMG) method.
To indicate the effectiveness of the HSAMG method in terms of efficiency and accuracy, let us consider the two-dimensional diffusion equation as given by
subject to the initial condition
and the boundary conditions
where α is a diffusion parameter. Before describing formulation of the finite difference approximation equation in case of the full-and half-sweep iterations over the problem (1), we assume the solution domain (1) can be uniformly divided into (n + 1) subintervals in the x and y directions and M subintervals in the t direction. The subintervals in the x, y and t directions are denoted x, y and t, respectively, which are uniform and defined as
